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Abstract 



Few studies have examined whether financial aid affects college retention. This 
paper models the decision to enroll and re-enroll in college, which yields a 
bivariate probit model that is estimated using detailed individual data from a 
large public university. The analysis uses the unique detail of institution-specific 
data to examine the effect of financial aid on the re-enrollment decision, and 
exploits the sequential college completion process to condition the re-enrollment 
probabilities for college selection such that the implications are broader than is 
typical of a single-institution study. Overall, the results indicate that some types 
of need-based aid improve retention, but that merit-based aid has the largest 
retention effects and particularly for well-to-do enrollees. 
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I. Introduction 



In 2000, federal and state governments spent nearly $55 billion in need-based 
financial aid and individual higher-education institutions spent almost $20 billion in 
university-specific grants. This significant public investment in higher education has 
generated considerable interest in the effect of need-based aid on both the decision to 
attend college (McPherson and Schapiro, 1991) and the choice among alternative 
offers of admission (e.g., Ehrenberg and Sherman, 1984). Nonetheless, although 
completing some college has been found to raise wages (e.g., Light, 1995), the ultimate 
goal of U.S. financial aid policy is to insure that academically capable students are able 
to earn a college degree independent of financial considerations (e.g., Duffy and 
Goldberg, 1 998). Thus, the issue of whether need-based aid reduces attrition from 
college is important, particularly since prior work suggests that dropping out of school 
is largely a “once-in-for-all decision” (Card and Lemieux , 2000). 

Even so, few studies have examined whether financial aid improves retention 
once a student has entered college, even though descriptive evidence suggests that it 
is those who are financially constrained that are most likely to drop out (e.g., Tinto, 
1993). Moreover, higher education, as a whole, has become increasingly dependent 
on tuition revenue due to reductions in federal and state support that have not kept 
pace with tuition increases over the last two decades (e.g., McPherson and Schapiro, 
1998). This has lead budget-strapped universities to direct more resources towards 
merit-based aid either to coax an applicant to enroll or to coax an enrollee to re-enroll 
(e.g., Marcus, 1989). Given that non-need-based aid has been found to 
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disproportionally benefit well-to-do students (e.g., Singell and Stone, 2001), the extend 
to which the overall financial aid package affects enrollment and retention could have 
significant direct and indirect effects on the distribution of income in the United States. 

In this paper, an empirical model of the sequential enrollment and re-enrollment 
decision is developed for freshmen at a large public university, which is estimated 
using four years of uniquely detailed data for students at the University of Oregon. In 
particular, the empirical analysis examines how various types of need- and merit-based 
aid affect the enrollment and re-enrollment decision, controlling for personal attributes, 
ability, and background of the student. The empirical results provide some of the first 
formal evidence that financial aid improves retention, even after netting out the 
observed self-selection of enrollees who are naturally more likely to remain in college 
than a random applicant. Nonetheless, the findings also indicate that the most needy 
students are less likely to enroll and re-enroll controlling for the level of aid, and that 
the retention effects of merit-based aid are smaller for needy students even after 
controlling for ability. Thus, the findings suggest that financial aid has not created 
equal access or degree progress even at a large public university. 

II. Background 

Direct public aid for college attendance in the United States has traditionally 
focused on low-income students rather than merit, although subsidized tuition at public 
universities is a significant indirect form of non-need-based aid. For example, ninety 
percent of student participants in the two largest federal aid programs, the Stafford 
Loan and the Pell Grant, have family incomes below $40,000 (National Center for 
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Education Statistics, Table 314, 1998). However, most higher education literature has 
focused on the general effects of aid on college attendance. For example, Leslie and 
Brinkman (1987) survey early enrollment studies that use aggregate time series data 
on enrollment and the net tuition price (i.e., tuition minus financial aid) and find that the 
enrollment demand is inelastic. Collectively, these studies suggest that there is a 
small, but positive, enrollment response to financial aid (e.g., Becker, 1990). 

More recent work relies on individual variation in college aid to study college 
enrollment. For example, Angrist (1994) uses survey responses of military veterans to 
the veteran benefits program for college, Kane (1994) uses panel data for 18-19 year- 
old black youths drawn from the Current Population Survey, and Dynarski (1999) uses 
data from the Social Security Benefit Program. Broadly, these studies find that a $1000 
of aid increases the likelihood of college attendance by roughly 4 to 5 percent. This 
study extends prior work by showing that financial aid increases both the enrollment 
and re-enrollment rate. 

Recently, federal and state governments have moved toward greater reliance on 
non-need- or merit-based aid programs. For example, a new federal Education IRA 
program permits families to save after-tax dollars for college that earn tax-free interest 
and the Hope Scholarships provide a federal tax credit up to $1500 a year for college. 
Many states have similar programs including recently adopted IRA programs in New 
York and New Hampshire (Selingo, 1999). The benefits of these new federal and state 
aid programs are directed at upper and middle-income families who pay the highest 
marginal tax rates and more frequently send their children to college (e.g., Ellwood and 
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Kane, 1999). At the same time, because the growth in federally-subsidized, need- 
based aid has not kept pace with tuition increases over the last two decades, the 
relative share of need-based, non-subsidized loans has increased in the financial aid 
package (e.g., McPherson and Schapiro, 1994). Nonetheless, despite a documented 
shift in policy away from subsidized need-based aid, relatively few enrollment studies 
have distinguished between merit-based aid, grants, and need-based subsidized and 
unsubsidized loans, which a central issue in this paper. 

A recent study by Dynarski (2000) does examine the effects of merit-based aid in 
the form of Georgia’s HOPE Scholarship program. The scholarship is found to have a 
strong enrollment response for middle- and high-income youth, but yields relatively little 
benefit to low income students (in part, because the benefit was reduced dollar for 
dollar with Pell grants). Thus, the program appears to widened the college enrollment 
gap between blacks and whites and between those from low- and high-income families. 
However, her data do not permit a match between the actual aid or scholarship 
received and the individual’s choice to attend college and they do not include controls 
individual ability, academic performance, and other sources of aid available to 
individual students. This paper examines whether the enrollment and re-enrollment 
response to non-need-based aid varies with need, controlling for a both detailed set of 
individual attributes and other forms of aid. 

Although enrollment studies find that the provision of financial aid significantly 
increases enrollment, most retention studies do not include controls for need- or merit- 
based aid. Instead, recent work shows that non-financial factors are important for 
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retention, including the gender composition of the faculty (Robst, et al., 1998), teaching 
effectiveness (Langbein and Snider, 1999), and the quality of the match between the 
student and university (Light and Strayer, 2000), can improve retention. However, a 
recent study by Wetzel et al. (1999) does examine the effect of financial aid on student 
retention. Specifically, a logit model is estimated for whether an enrollee is retained or 
not using student-level data from Virginia Commonwealth University. The empirical 
results suggest that net costs (i.e., tuition minus grants) and loans significantly reduce 
the probability that a student is retained, but also indicate that their effect on retention 
is small in comparison to a student's commitment to either the institution or to the goal 
of a college degree. This paper extends this work by using the unique detail of 
institution-specific data to examine the effect of financial aid on the re-enrollment 
decision, but also exploits the sequential college completion process to condition the 
re-enrollment probabilities for college selection such that the implications for retention 
are broader than is typical of a single-institution study. 

Overall, the re-enrollment findings are consistent with evidence in Venti and 
Wise (1983), which uses data from the National Longitudinal Study of the Class of 
1972 to show that the unmeasured attributes of enrollees yield a systematically greater 
commitment to college than for those applicants who elect not to attend. Nonetheless, 
prior retention studies have not explicitly modeled how the self-selection of enrollees 
may affect the re-enrollment decision. For example, enrollees may have unmeasured 
attributes that yield a higher return to schooling than for non-enrollees, which increases 
their relative willingness to pay for college. This paper finds that universities tend to 
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retain those students whose observed and unobserved attributes make them more 
likely to enroll. This result is important because it suggests that policies directed at 
increasing enrollment can also improve retention. 



III. Empirical Model 

The matriculation process can be modeled as a sequential series of enrollment 
decisions. Specifically, potential students must initially choose whether or not to enroll 
in a specific university as freshman, and then subsequently decide whether or not to re- 
enroll for their sophomore, junior, and senior years. For simplicity, the empirical model 
focuses on the discrete enrollment decision of college freshmen and their subsequent 
re-enrollment decision, which is the period of the greatest attrition from college. 1 These 
two decisions are likely to be correlated because they depend on many of the same 
observed and unobserved attributes of the individual and the university. In addition, 
the re-enrollment decision is observed for only a select pool of students who initially 
choose to enroll (e.g., Manski and Wise, 1983). A bivariate probit model with sample 
selection is used to describe the correlated qualitative decisions to enroll and re-enroll, 
where the re-enrollment decision is censored. 

As a point of departure, a random utility approach is adopted where an individual 
/' enrolls and/or re-enrolls at university j if the utility of the decision exceeds the utility of 
the next best opportunity. Although the net utility from the enrollment and re-enrollment 
decisions for person / at university j is not observed, the decisions to enroll (£) and re- 
enroll ( R ) are observed and are modeled as linear index functions: 

F - aZ E + £ e E = f 1 ifenrolled (1-1) 

^or example, the 1 999-2000 annual report of the Consortium for Student 
Retention Data (CSRDE) finds that in 294 U.S. colleges and universities, 40 percent of 
students drop of school over a six-year period with approximately half the overall 
attrition occurring in the freshman year. 
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